Characterization of the plasma and mitochondrial membrane potentials of alveolar type II cells by the use of ionic probes.
The lipophilic cation triphenylmethylphosphonium (TPMP+) and the potassium analog Rb+, were used to monitor the membrane potential (delta psi) of freshly isolated rabbit type II alveolar epithelial cells. Type II cells were found to accumulate TPMP+ rapidly at 37 degrees C in Hanks' balanced-salt solution with 5 microM tetraphenyl boron, but this accumulation was partially due to non-membrane potential dependent binding of TPMP+ to the cell. Lysophosphatidylcholine (lysoPC) was found to abolish delta psi and permitted correction for bound TPMP+ or Rb+. TPMP+ remaining in the cell following correction for binding represents the sum of mitochondrial and plasma membrane potential dependent accumulation. The accumulation of Rb+ by the type II cell was found to be independent of the mitochondrial membrane potential and indicated a trans-plasma membrane Rb+ distribution potential of -62.9 +/- 4 mV. A similar value was obtained by estimating the plasma membrane potential dependent accumulation of TPMP+ in type II cells whose mitochondria were depolarized with carbonylcyanide m-chlorophenylhydrazone (CCCP). The release of TPMP+ due to CCCP treatment also permitted an estimation for the trans-mitochondrial membrane potential of -141.8 +/- 10 mV. These techniques of membrane potential measurements were found to be sensitive to changes in delta psi induced by a number of inhibitors and ionophores. The ability to measure the membrane potential of the type II pneumocyte, and the changes caused by various agents, should be useful in characterizing the functional responses of this pulmonary surfactant producing cell.